Effects of extracellular magnesium manipulation on reperfusion-induced arrhythmias and myocardial ion shifts in isolated ischemic reperfused rat hearts.
Isolated rat hearts were subjected to global ischemia followed by reperfusion, and a reduction in the incidence of reperfusion-induced ventricular fibrillation and ventricular tachycardia was brought about by increasing the extracellular Mg concentration in the perfusion buffer. Thus the incidence of ventricular fibrillation was reduced from its control value of 100% in 1.2 mM Mg to 83% by 2.4 mM Mg (P = N.S.), to 42% by 3.6 mM Mg (P < .05), to 17% by 4.8 mM Mg (P < .001) and to 17% by 9.6 mM Mg (P < .001). The corresponding values for ventricular tachycardia were 100% (control, 1.2 mM Mg) vs. 92% (P = N.S.), 50% (P < .05), 25% (P < .01) and 25% (P < .01), respectively. In further studies, extracellular Ca was reduced by 50% (1.2 mM) in the perfusion buffer just before ischemia and during reperfusion. The incidence of ventricular fibrillation was reduced from its control value of 83% in 1.2 mM Mg to 75% by 1.8 mM Mg (P = N.S.), to 33% by 2.4 mM Mg (P < .05), to 17% by 3.6 mM Mg (P < .01) and to 8% by 4.8 mM Mg (P < .01). The incidence of ventricular tachycardia followed the same pattern. Myocardial Na, K, Ca and Mg were measured by atomic absorption spectrophotometer after the removal of ions from the extracellular space. In controls, 30 min of ischemia resulted in 3- and 4-fold accumulation of myocardial Na and Ca, respectively, and during reperfusion these values were similar to the values for 30-min ischemia.(ABSTRACT TRUNCATED AT 250 WORDS)